Effects of phytase-assisted processing method on physicochemical and functional properties of soy protein isolate.
Phytate is an important antinutritional factor in food products. In this study, a phytase-assisted processing method was used to produce low-phytate soybean protein isolate (SPI) samples, and their physicochemical and functional properties were examined. Hydrolysis condition at low temperature (room temperature) and pH 5.0 was better than that recommended by manufacturer (pH 5.0, 55 °C) at keeping the properties of SPI, so the former condition was selected to prepare SPI samples with phytate contents of 19.86-0.11 mg/g by prolonging hydrolysis time (0 (traditional method), 5, 10, 20, 40, and 60 min). Ash content (R(2) = 0.940), solubility (R(2) = 0.983), ζ-potential value (R(2) = 0.793), denaturation temperatures (β-conglycinin, R(2) = 0.941; glycinin, R(2) = 0.977), emulsifying activity index (R(2) = 0.983), foaming capacity (R(2) = 0.955), and trypsin inhibitor activity (R(2) = 0.821) of SPI were positively correlated with phytate content, whereas protein content (R(2) = 0.876), protein recovery (R(2) = 0.781), emulsifying stability index (R(2) = 0.953), foaming stability (R(2) = 0.919), gel hardness (R(2) = 0.893), and in vitro digestibility (R(2) = 0.969) were negatively correlated with phytate content. Simulated gastrointestinal digestion and subsequent dialysis showed that percentages of dialyzable Zn and Ca were increased with decreasing phytate content, whereas the amounts of dialyzable Zn and Ca revealed different behaviors: the former was increased and the latter was decreased. Circular dichroism spectra showed that secondary structure of SPI was changed by phytase. Compared with traditional processing method, the phytase-assisted processing method could produce SPI with lower phytate and higher protein contents, which had better in vitro digestibility and could be used to prepare gels with higher hardness by partially losing some other functional properties.